The antidepressant drug amitriptyline hydrochloride was obtained in a dry powder form and was screened against 253 strains of bacteria which included 72 Gram positive and 181 Gram negative bacteria and against 5 fungal strains. The minimum inhibitory concentration (MIC) was determined by inoculating a loopful of an overnight peptone water culture of the organism on nutrient agar plates containing increasing concentrations of amitriptyline hydrochloride (0, 10 µg/mL, 25 µg/mL, 50 µg/mL, 100 µg/mL, 200 µg/mL). Amitriptyline hydrochloride exhibited significant action against both Gram positive and Gram negative bacteria at 25-200 µg/mL. In the in vivo studies it was seen that amitriptyline hydrochloride at a concentration of 25 µg/g and 30 µg/g body weight of mouse offered significant protection to Swiss strain of white mice when challenged with 50 median lethal dose (MLD) of a virulent strain of Salmonella typhimurium NCTC 74. The in vivo data were highly significant (p<0.001) according to the chi-square test.
INTRODUCTION
The history of development of pharmacological compounds has shown that any agent may possess diverse functions and may therefore have useful activity in the completely different field of medicine. The possible multifunctional nature of most medicinal agents prompted scientists to investigate the antimicrobial properties of compounds classified pharmacologically as psychotropics, tranquilizers, local anesthetics, cardiovascular drugs, antiinflammatory agents and antihistamines. It was found that chlorpromazine (14, 19) , promazine (6) , trifluoperazine (16) , fluphenazine (7) , bromodiphenhydramine (12, 23) , tripolidine (22) , methdilazine (4), promethazine (3), trimeprazine (10) , propranolol (15) , methyl DOPA (11) , nifedipine (21) , amlodipine (2) , dobutamine (24) , lacidipine (5), procaine and lignocaine (8) , diclofenac (1, 9) , dicyclomine (13) possess significant antimicrobial activity.
From these studies it was observed that the compounds with two or more benzene rings possess powerful antimicrobial activity. The present paper describes a detailed study on the in vitro and in vivo antimicrobial activity of a tricyclic antidepressant drug: amitriptyline hydrochloride in which two benzene rings are attached to one another by a cycloheptene ring.
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MATERIALS AND METHODS

Microorganisms
A total of 253 strains of bacteria from 5 Gram positive and 11 Gram negative genera and 5 fungal strains belonging to 3 genera were used in this study.
Different bacterial and fungal strains used were isolated from patients or obtained from collections at different places. All the strains are maintained in the Division of Microbiology, Department of Pharmaceutical Technology, Jadavpur University, Kolkata.
Drug
The drug amitriptyline hydrochloride was obtained in pure dry powder form, from Sun Pharmaceuticals Laboratories, Dadra, India.
In vitro screening test against bacteria
The bacteria were grown in peptone water (PW, 
In vitro screening test against fungi
The fungal strains were grown in Sabouraud 
Determination of antibacterial activity of amitriptyline hydrochloride
Two milliliters of 18 h broth culture of a bacterium sensitive to amitriptyline hydrochloride were added to 4 mL of fresh nutrient broth (NB) and were incubated at 37 o C for 2 h, to reach the logarithmic growth phase. The number of viable organisms (CFU/mL) was determined and amitriptyline hydrochloride was added at this point at a concentration twice of the respective MIC value. The CFU/mL counts were determined up to 6 h at 2 h interval and then after 18 h.
Animal protection test
In vivo experiments were conducted on 50-60 days old As survival rate is very low for control group, 60 animals were taken in that group for getting statistically significant data.
In a similar experiment 10 mice were divided into 2 groups of 5 each, and all of them were injected with the challenge dose; Group I was given amitriptyline hydrochloride (25 µg/g of mouse) while Group II was given sterile water before the challenge.
All the animals of Group I and Group II were anesthetized by diethyl ether and then were autopsied 18 h after the challenge. Their livers and spleens were removed, homogenized in a sterile glass homogenizer and preserved at - 
RESULTS
Determination of antibacterial activity of amitriptyline hydrochloride by in vitro test
Amitriptyline hydrochloride was found to possess significant antibacterial activity against both Gram positive and respectively and at the end of the 18 h was 3.5x10 4 , thereby proving the bacteriostatic nature of amitriptyline hydrochloride against Gram-positive S. aureus NCTC 6571 (Fig. 1) .
Similarly as the MIC of amitriptyline hydrochloride against a representative Shigella boydii 10 NCTC 386/66 was 25µg/mL, 50µg/mL of the drug was added at the logarithmic Antimicrobial Properties of Amitriptyline hydrochloride growth phase of this culture. The CFU/mL before addition of the drug was 4x10 7 and it was 9x10 3 after 2 h, 8.9x10 3 after 4 h and 8.8x10 3 after 6 h which did not change further and remained constant at 8.8x10 3 at the end of the 18 h. So the amitriptyline hydrochloride is also bacteriostatic against Gram negative Shigella boydii 10 NCTC 386/66 (Fig. 1) . Determination of antifungal activity of amitriptyline hydrochloride by in vitro tests Table 2 shows that Cryptococcus spp. was inhibited at 500 µg/mL of amitriptyline hydrochloride. At 1000 µg/mL concentration of the drug the growth of Candida albicans ATCC 10231 and Candida albicans II was reduced indicating the toxigenic effect of amitriptyline hydrochloride against these two strains. Antimicrobial Properties of Amitriptyline hydrochloride 
In vivo experiments
The results presented in Table 3 show hydrochloride, compared to the control (without drug).
Amitriptyline hydrochloride at doses of 25 µg/g body weight of mice significantly reduced the bacterial count (CFU/mL) in the organ homogenates of mice 18 h after the challenge compared with the control (p<0.01). The bacterial count in heart blood was also significantly reduced in treated animals ( Table 4) . 12/ 60 *P <0.001 according to chi-square test, after elimination of the toxic effects due to the drug alone (test-control). The challenge dose was 0.95 x 10 9 C.F.U. in 0.5 mL nutrient broth and the survival was recorded up to 100 h after the administration of drug 8 After drug administration, the animals (5 mice per group) were challenged with 0.95x10 9 C.F.U./mL of Salmonella typhimurium NCTC 74 and sacrificed 18 h later. Their livers and spleen were removed aseptically and the homogenates were prepared for viable counts. The data were analyzed using Student's't' test and was found to be significant; p<0.01 in 18 h samples. Antimicrobial Properties of Amitriptyline hydrochloride The in vitro and in vivo studies involving amitriptyline hydrochloride suggest that this drug has a remarkable potential for being developed into a potent antimicrobial agent. Further enhancement of its antimicrobial properties can be achieved by synthesizing derivatives of this drug with appropriate structural modifications.
